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Description 

[0001] This invention relates to topically administrable pharmaceutical compositions which are especially useful in 
the treatment of psoriasis. 

5 [0002] The therapeutic use of zinc phthalocyanine complex in photo dynamic chemotherapy for the treatment of tu- 
mours is known. J. D. Spikes, Photochem. Photobiol, 43,691 (1 986) describes the administration of zinc phthalocyanine 
complex intraperitoneal^ to mice or rats in vivo in the form of an aqueous suspension and the irradiation of the carci- 
noma induced in the animals with high energy light, preferably concentrated visible light from a laser. 
[0003] The use of intraperitoneal administration in human therapy generally gives rise to problems because of the 

10 pain caused by piercing of the abdominal cavity and the great demands made on the skill of the physician. Attempts 
have therefore been made to find alternative parenteral dosage forms which are more acceptable to the patient but 
are also capable of ensuring systemic distribution of the zinc phthalocyanine complex. In US Patent 5 270 053 there 
are described intravenously administrable liposome dispersions comprising the zinc phthalocyanine complex and one 
or more synthetic phospholipids, particularly for use in the treatment of tumours. 

15 [0004] It has been found that topical administration of the zinc phthalocyanine complex to human skin can result in 
penetration of the complex into the epidermis to facilitate the use of the complex in the treatment of hyperpro I iterative 
skin diseases such as psoriasis by photodynamic therapy in which irradiation of the treated skin kills the hyperprolif- 
erative basal cell layer. Topical application of the complex avoids the need to photosensitise the entire skin; the topical 
composition need be applied only to affected areas of the skin. 

20 [0005] The formulation of topically administrable dosages of the zinc phthalocyanine complex has proved problem- 
atic, mixtures of the complex with many solubilising agents failing to show significant skin penetration. It has now been 
found, in accordance with the present invention, that by formulating the complex with certain selected carriers, a stable 
topically administrable gel can be produced which exhibits sufficient skin penetration for it to be used in the treatment 
of hyperproliferative diseases such as psoriasis by photodynamic therapy. 

25 [0006] Accordingly, the present invention provides a topically administrable pharmaceutical composition comprising 
(A) zinc phthalocyanine, (B) as carrier for (A) ; (i) a monoalkyl ether of diethyleneglycol substantially in the absence of 
a N-alkylpyrrolidone, a N,N-dialkylbenzamide or dimethyl sulphoxide, or (ii) a mixture of a monoalkyl ether of diethyl- 
eneglycol with a lipid, and (C) a gelling agent. 

[0007] The monoalkyl ether of diethyleneglycol is usually a C 1 to C 4 alkyl ether of this glycol, for example the methyl, 
30 ethyl, n-propyl, isopropyl or n-butyl ether of this glycol. An especially preferred monoalkyl ether is the ethyl ether of 
diethyleneglycol. 

[0008] Where the carrier (B) is a mixture of a monoalkyl ether of diethyleneglycol with a lipid, the lipid is preferably 
a phospholipid, which may be a natural phospholipid such as egg phosphatidylcholine, soya bean phosphatidylcholine 
or beef brain sphingomyelin, a synthetic phospholipid, for example a synthetic phosphatidylcholine such as dimyristoyl 

35 phosphatidylcholine, dipalmitoyl phosphatidylcholine, distearoyl phosphatidylcholine, dioleoyl phosphatidylcholine, dili- 
noleoyl phosphatidylcholine, dilauryloyl phosphatidylcholine, 1-palmitoyl-2-oleoyl phosphatidylcholine, 1-myristoyl- 
2-palmitoyl phosphatidylcholine and 1 -palmitoyl-2-myristoyl phosphatidylcholine, a synthetic phosphatidylglycerol such 
as dilauryloyl phosphatidylglycerol, dimyristoyl phosphatidylglycerol, dipalmitoyl phosphatidylglycerol and dioleoyl 
phosphatidylglycerol, a synthetic phosphatidic acid such as dimyristoyl phosphatidic acid and dipalmitoyl phosphatidic 

40 acid, a synthetic phosphatidylethanolamine such as dimyristoyl phosphatidylethanolime and dipalmitoyl phosphati- 
dylethanolamine or a synthetic phosphatidylserine such as dimyristoyl phosphatidylserine, dipalmitoyl phosphatidyl- 
serine and dioleoyl phosphatidylserine, or a mixture of two or more thereof. 

[0009] Preferred synthetic phospholipids include phosphatidylcholines and mixtures thereof with phosphatidylser- 
ines. Preferred natural phospholipids are natural phosphatidylcholines. In certain particularly preferred embodiments 

45 of the invention, the lipid is palmitoyl oleoyl phosphatidylcholine, soya bean phosphatidylcholine, or a mixture of palmi- 
toyl oleoyl phosphatidylcholine and dioleoyl phosphatidylserine. Where the carrier (B) is a mixture of a monoalkyl ether 
of diethyleneglycol with a lipid, the lipid may be in the form of liposomes in which the zinc phthalocyanine complex is 
entrapped. The lipid component of the liposomes is usually a synthetic phospholipid such as hereinbefore described, 
preferably a mixture of a neutral synthetic phospholipid, particularly a synthetic phosphatidylcholine, with a charged 

50 synthetic phospholipid, particularly a phosphatidylserine. 

[0010] In a preferred embodiment, the synthetic phospholipid component of the liposomes is a mixture of palmitoyl 
oleoyl phosphatidylcholine and dioleoyl phosphatidylserine. In liposomes comprising a mixture of a phosphatidylcholine 
and a phosphatidylserine, the weight ratio of phosphatidylcholine to phosphatidylserine is generally from 60:40 to 95: 
5, preferably from 70:30 to 90:10. The liposomes may be reconstituted from dehydrated liposomes, the dehydration 

55 having generally been effected by lyophilisation in the presence of a cryo protectant such as lactose. 

[0011] In compositions of the invention where the carrier (B) is a mixture of a monoalkyl ether of diethyleneglycol 
and a lipid, the lipid optionally being present in the form of liposomes, the lipid may be present generally in an amount 
of upto 1 gperml of the monoalkyl ether, for example 0.01 gtoO.Sg, particularly 0.1 to0.6g, permlofthemonoalkyl ether. 
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[0012] The zinc phthalocyanine (A) is generally present in compositions of the invention in an amount of 1 to 500 
[ig, preferably 50 to 400 jag, per ml of the carrier (B). 

[0013] The gelling agent (C) may be an organic gel-forming polymer. Because of their high compatibility with the 
carrier (B), cellulosic gel-forming polymers are preferred, including cellulose, alkylcelluloses such as methyl cellulose 
5 or ethyl cellulose, hydroxyalkyl celluloses such as hydroxyethyl cellulose or hydroxypropyl cellulose, or hydroxyalkyl 
alkyl celluloses such as hydroxypropyl ethyl cellulose. Hydroxyalkyl celluloses are particularly preferred, especially 
hydroxypropyl cellulose. The amount of gelling agent needed for a gel-forming composition can readily be determined 
by simple experiment. It is generally used in an amount of 0.1 to 10 parts by weight per 100 parts by volume of the 
composition. 

10 [0014] The composition of the invention may also contain, as diluent, a polyoxyalkylene glycol such as a polyethylene 
glycol, usually having a molecular weight of 200 to 1 000, preferably 300 to 500, in an amount up to 90% by volume of 
the composition. Other optional excipients include conventional additives such as antioxidants and preservatives. 
[0015] A composition of the invention may be prepared by a process which comprises mixing a solution of (A) zinc 
phthalocyanine in a carrier (B) as hereinbefore defined with a gelling agent (C) and any optional excipients, heating if 

*5 necessary, for example at 30-80°C, to form a substantially homogeneous composition followed by cooling, until a gel 
is formed. 

[0016] The solution of zinc phthalocyanine (A) in the carrier (B), where (B) contains lipid, can be prepared by dis- 
solving the lipid in the monoalkyl ether of diethyleneglycol and dissolving (A) in the resulting solution, heating if nec- 
essary, for example at a temperature up to 80°C. The solution of (A) in (B) can alternatively be prepared by reconstituting 
20 dehydrated liposomes containing entrapped zinc phthalocyanine by mixing the dehydrated liposomes with the 
monoalkyl ether of diethyleneglycol. In a further alternative, the solution of (A) in (B) can be prepared by dissolving (A) 
together with a lipid in an organic solvent, removing solvent from the resulting solution to leave a residue and dissolving 
the residue in the monoalkyl ether of diethyleneglycol. 

[0017] Liposomes containing entrapped zinc phthalocyaninecan be prepared using known procedures. For example, 
25 liposomes comprising, as the lipid component, palmitoyl oleoyl phosphatidylcholine or a mixture thereof with dioleoyl 
phosphatidylcholine, can be prepared as described in US Patent 5 270 053. Conventional antioxidants such as toco- 
pherols may be incorporated into the liposomes. The lipsomes may be dehydrated in a conventional manner, preferably 
by lyophilisation (freeze drying) in the presence of a cryoprotectant such as lactose. 

[0018] A composition of the invention may be topically applied to an affected area of a patient's body to provide 
30 thereon a therapeutically effective amount of the zinc phthalocyanine complex. Thus a gel containing the complex may 
be applied to the affected area in a conventional manner, if desired after the skin has been washed to remove psoriasis 
scales. Penetration of the zinc phthalocyanine into the skin can be enhanced by placing an occlusion barrier over the 
affected area after application of the gel. In some instances, one application of the gel may suffice to obtain absorption 
of sufficient zinc phthalocyanine into the affected skin, while in other instances several applications may be needed. 
35 After allowing time for absorption of the zinc phthalocyanine, for example 1 to 24 hours, the affected area may be 
irradiated with visible radiation, preferably radiation having a wavelength of at least 600 nm ; especially 600 to 700 nm. 
The radiation source may be, for example, a lamp fitted with a filter to pass light of wavelength longer than 600 nm. 
Suitable radiation sources and appropriate radiation dosages can be readily determined by those skilled in the art. 
[0019] The invention is illustrated by the following Examples, in which parts are by weight unless indicated otherwise. 

40 

Example 1 

[0020] Palmitoyl oleoyl phosphatidylcholine is dissolved in diethyleneglycol monoethyl ether at a concentration of 
0.25g/ml. Samples of the solution obtained are used to dissolve varying amounts of zinc phthalocyanine (Zn Pc) by 
45 heating to 80°C for 1 hour, followed by cooling for 3 hours while mixing. The mixtures obtained are centrifuged to 
remove undissolved zinc phthalocyanine. The volumes of the samples, amounts of Zn Pc mixed with the samples and 
concentrations of Zn Pc in the resulting solutions are shown in the following table: 



Volume of Sample (ml) 


Amount of Zn Pc (mg) 


Zn Pc Concentration in Resulting Solution (mg/ml) 


5.0 


5.0 


0.418 


5.2 


2.6 


0.351 


8.0 


0.8 


0.1 



55 [0021] To the three resulting solutions, hydroxypropyl cellulose (15mg per ml of solution) is added and the mixtures 
are heated at 80°C to give, on cooling to ambient temperature, gels suitable for topical application in the treatment of 
psoriasis by photodynamic therapy. 
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Example 2 

[0022] Zinc phthalocyanine (Img) is added to diethylene glycol monoethyl ether (1 0ml) and the mixture is heated to 
80°Cfor 1 hour, followed by cooling for 3 hours while mixing. The resulting mixture iscentrifugedto remove undissolved 
5 zinc phthalocyanine. The solution obtained is mixed with hydroxypropyl cellulose (150 mg) and the mixture heated at 
80°C to give, on cooling, a gel suitable fortopical administration in the treatment of psoriasis by photodynamic therapy. 

Example 3 

10 [0023] Soya bean lecithin (phosphatidylcholine) is dissolved in diethyleneglycol monoethyl ether at a concentration 
of 0.25g/ml. Samples of the solution obtained are used to dissolve varying amounts of zinc phthalocyanine by mixing 
at 80°C for 1 hour, followed by cooling for 3 hours while mixing, the mixtures obtained being centrifuged to remove 
undissolved zinc phthalocyanine. The volumes of the solution samples, the amounts of Zn Pc mixed with the samples 
and the concentrations of Zn Pc in the resulting solutions are shown in the following table: 

15 



Volume of Sample (ml) 


Amount of Zn Pc (mg) 


Zn Pc Concentration in Resulting Solution (mg/ml) 


5.2 


5.2 


0.436 


5.4 


2.7 


0.374 


11.0 


1.1 


0.1 



[0024] Thethree resulting solutions are mixed with hydroxypropyl cellulose (1 5 mgperml of solution) and the mixtures 
are heated at 80 Q C to give, on cooling to ambient temperature, gels suitable for topical administration in the treatment 
of psoriasis by photodynamic therapy. 

25 

Example 4 

[0025] To a solution of a-tocopherol (1g) in tert-butanol (100ml) at 60°C are added 95-100% pure palmitoyl oleoyl 
phosphatidyl choline (9g) and 95-1 00% pure sodium dioleoyl phosphatidyl S-serine (1 g). When dissolution is complete, 

30 a solution of zinc phthalocyanine (1 OOmg) in N-methyl-2-pyrrolidone (3ml), preheated to 60°C, is added. The resulting 
solution is mixed with an aqueous lactose solution (1.5 litres, containing 94.6 g/l oc-D-lactose monohydrate and 270 
mg/l sodium chloride, pH 4.1), using a dynamic mixer to form liposomes. The resulting dispersion is concentrated to 
240ml and dialysed against 2.4 litres of a 0.16ujti filtered lactose solution at 4°C using a Filtron ultra-filtration unit, 
concentrated to 200ml, dispensed into sterile vials and lyophilised using a Lyovac GT4 freeze drier. The liposomes are 

35 reconstituted when required by adding diethyleneglycol monoethyl ether (1 ml) to vials each containing lyophilised 
liposomes with a composition of palmitoyl phosphatidylcholine (27mg), dioleoyl phosphatidylcholine (3mg), zinc 
phthalocyanine (0.3mg), lactose (94.6mg) and sodium chloride (0.27 mg). After thorough mixing, the contents of the 
vials are centrifuged, when the insoluble lactose and sodium chloride form a pellet which is discarded. The resulting 
solution has a Zn Pc concentration of 0.3 mg/ml; this is mixed with hydroxypropyl cellulose (15 mg per ml of solution) 

40 and the mixture is heated to 80°C to give, on cooling to ambient temperature, a gel suitable for topical administration 
in the treatment of psoriasis by photodynamic therapy. 

Example 5 

45 [0026] Phosphatidylcholine is dissolved in diethylene glycol monoethyl ether at a concentration of 0.25g/ml. Zinc 
phthalocyanine is dissolved in the solution as described in Example 3 to give a solution containing 75jig/ml ZnPc. The 
solution is mixed with hydroxypropyl cellulose (15mg per ml of solution) and the mixture is heated to 80°C to give, on 
cooling to ambient temperature, a gel suitable fortopical administration in the treatment of psoriasis by photodynamic 
therapy. 

so [0027] The performance of the gel in photodynamic therapy is tested on hairless mice having skin tape-stripped to 
simulate the condition of psoriatic skin. 25jjlI samples of the gel are applied under a bandage to the right flanks of tape- 
stripped hairless mice. 25jil samples of a placebo gel prepared by mixing the 0.25g/ml solution of phosphatidylchloine 
in diethyleneglycol monoethyl ether with hydroxypropyl cellulose (15mg per ml of solution) are applied under a bandage 
to the left flanks of the mice. After 24 hours, the bandages are removed and the skin fold thickness is measured and 

55 recorded as a percentage of the original skin fold thickness in the treated area. The areas treated with the gels are 
then irradiated with 1 20J/cm 2 of filtered light having a wavelength of 61 0-690nm. The change in skin fold thickness in 
the irradiated areas is measured at intervals over the next 4 days and recorded as a percentage of the original skin 
fold thickness. The results are shown below as the averages obtained from measurements on 6 animals. 
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% Change in Skin Fold Thickness 


Post- irradiation Time 


ZnPc Gel 


Placebo Gel 


0 (before irradiation 


119.6 


117.5 


2 days 


151.6 


97.8 


3 days 


134.6 


95.8 


4 days 


126.4 


110.3 



Example 6 

[0028] Example 5 is repeated, but replacing the 100% diethyleneglycol ether carrier by a 1:1 mixture (by weight) of 
diethyleneglycol monoethyl ether and a polyethylene glycol having a molecular weight of 400, and dissolving ZnPc to 
give a solution containing 62.5jig/ml ZnPc. The resulting gel is tested, along with a placebo gel which is identical except 
it does not contain ZnPc, as described in Example 5, except that 30uJ samples of the gels are applied to the flanks of 
the mice. The results are shown below as the averages obtained from measurements on 1 4 animals over 5 days post- 
irradiation. 



% Change in Skin Fold Thickness 


Post-irradiation Time 


ZnPc Gel 


Placebo Gel 


0 (before irradiation) 


133 


127.4 


1 day 


178.2 


121 


2 days 


136.3 


106.5 


5 days 


108.6 


102.1 



Claims 

1 . A topically administrate pharmaceutical composition comprising (A) zinc phthalocyanine, (B) as carrier for (A), (i) 
a monoalkyl ether of diethyleneglycol substantially in the absence of a N-alkylpyrrolidone, a N ; N-dialkylbenzamide 
or dimethyl sulphoxide, or (ii) a mixture of a monoalkyl ether of diethyleneglycol with a lipid and (C) a gelling agent. 

2. A composition according to claim 1 , in which the monoalkyl ether is the ethyl ether of diethyleneglycol. 

3. A composition according to claim 1 or 2, in which the carrier is a mixture of the monoalkyl ether of diethyleneglycol 
with a phospholipid. 

4. A composition according to claim 1 , in which the carrier (B) is a mixture of a monoalkyl ether of diethyleneglycol 
with liposomes in which the zinc phthalocyanine complex is entrapped. 

5. A composition according to claim 4, in which the lipid component of the liposomes is a synthetic phospholipid. 

6. A composition according to claim 3 or 5, in which the phospholipid is present in an amount of up to 1 g per ml of 
the monoalkyl ether. 

7. A composition according to any of the preceeding claims, in which the zinc phthalocyanine (A) is present in an 
amount of 1 -500jig per ml of the carrier (B). 

8. A composition according to any of the preceeding claims, in which the gelling agent (C) is a cellulosic gel-forming 
polymer. 

9. A composition according to any of the preceeding claims, in which the gelling agent (C) is present in an amount 
of 0.1 to 10 parts by weight per 1 00 parts volume of the composition. 

1 0. A composition according to any of the preceeding claims, which also contains a polyoxyalkylene glycol as diluent, 
in an amount up to 90% by volume of the composition. 
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11. A composition according to claim 10, in which the polyoxyalkylene glycol is a polyethylene glycol. 

1 2. Use of a composition according to any of the preceeding claims in the preparation of a medicament for the treatment 
of psoriasis. 



Patentanspriiche 

1. Topisch verabreichbare pharmazeutische Zusammensetzung, die umfaBt (A) Zinkphthalocyanin, (B) als Trager 
fur (A) (i) einen Monoalkylether von Diethylenglycol im wesentlichen frei von einem N-Alkylpyrrolidon, einem N,N- 
Dialkylbenzamid oder DimethylsuTfoxid, oder (ii) ein Gemisch eines Monoalkylethers von Diethylenglycol mit einem 
Lipid und (C) ein Geliermittel. 

2. Zusammensetzung nach Anspruch 1, worin der Monoalkylether der Ethylether von Diethylenglycol ist. 

3. Zusammensetzung nach Anspruch 1 oder 2, worin der Trager ein Gemisch des Monoalkylethers von Diethylen- 
glycol mit einem Phospholipid ist. 

4. Zusammensetzung nach Anspruch 1, worin der Trager (B) ein Gemisch aus einem Monoalkylether von Diethylen- 
glycol mit Liposomen ist, worin der Zinkphthalocyaninkomplex eingeschlossen ist. 

5. Zusammensetzung nach Anspruch 4, worin die Lipidkomponente der Liposomen ein synthetisches Phospholipid 
ist. 

6. Zusammensetzung nach Anspruch 3 oder 5, worin das Phospholipid in einer Menge von bis zu 1 g pro ml des 
Monoalkylethers vorhanden ist. 

7. Zusammensetzung nach einem der vorangehenden Anspruche, worin das Zinkphthalocyanin (A) in einer Menge 
von 1 - 500 u,g pro ml des Tragers (B) vorkommt. 

8. Zusammensetzung nach einem der vorangehenden Anspruche, worin das Geliermittel (C) ein celluloseartiges 
gelbildendes Polymer ist. 

9. Zusammensetzung nach einem der vorangehenden Anspruche, worin das Geliermittel (C) in einer Menge von 0,1 
bis 10 Gewichtsteilen pro 100 Volumenteilen der Zusammensetzung vorhanden ist. 

10. Zusammensetzung nach einem der vorangehenden Anspruche, die auch ein Polyoxyalkylenglycol als Verdiin- 
nungsmittel in einer Menge bis zu 90 Volumenprozent der Zusammensetzung enthalt. 

11. Zusammensetzung nach Anspruch 10, worin das Polyoxyalkylenglycol ein Polyethylenglycol ist. 

12. Verwendung einer Zusammensetzung nach einem der vorangehenden Anspruche zur Herstellung eines Arznei- 
mittels zur Behandlung der Psoriasis. 

Revendications 

1. Une composition pharmaceutique administrable par voie topique comprenant (A) de la phthalocyanine de zinc, 
(B) comme vehicule pour (A), (i) un ether monoalkylique du diethyleneglycol substantiellement en I'absence de 
N-alkylpyrrolidone, de N,N-dialkylbenzamide ou de dimethylsulfoxyde, ou bien (ii) un melange d'un ethermonoalk- 
ylique du diethyleneglycol avec un lipide et (C) un agent gelifiant. 

2. Une composition selon la revendication 1 , ou Tether monoalkylique est Tether ethylique du diethyleneglycol. 

3. Une composition selon la revendication 1 ou 2, ou le vehicule est un melange d'ether monoalkylique du diethyle- 
neglycol avec un phospholipide. 

4. Une composition selon la revendication 1 , ou le vehicule (B) est un melange d'un ether monoalkylique du diethy- 
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leneglycol avec des liposomes, dans lequel le complexe de phathlocyanine de zinc est enferme. 

. Une composition selon la revendication 4, ou le composant lipide des liposomes est un phospholipide synthetique. 

. Une composition selon la revendication 3 ou 5, ou le phospholipide est present en une quantite jusqu'a 1 g par ml 
d'ether monoalkylique. 

. Une composition selon Tune quelconque des revendications precedentes, ou la phthalocyanine de zinc (A) est 
presente en une quantite de 1 -500 uxj par ml de vehicule (B). 

. Une composition selon Tune quelconque des revendications precedentes, ou I'agent gelifiant (C) est un polymere 
cellulosique formant un gel. 

. Une composition selon Tune quelconque des revendications precedentes, ou I'agent de gelifiant (C) est present 
en une quantite de 0,1 a 10 parties en poids par 1 00 parties en volume de la composition. 

0. Une composition selon Tune quelconque des revendications precedentes, qui contient egalement un polyoxyalk- 
yleneglycol comme diluant, en une quantite jusqu'a 90% en volume de la composition. 

1. Une composition selon la revendication 10, ou le polyoxyalkyleneglycol est un polyethyleneglycol. 

2. Utilisation d'une composition selon I'une quelconque des revendications precedentes, pour la preparation d'un 
medicament pour le traitement du psoriasis. 



